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I.  Project Summary 

This preliminary report has been prepared to outline the existing and proposed on-site stormwater 
conditions for the 32nd Avenue Mixed Use project. The final report will be based off field observation, 
existing survey, geotechnical report, and will include completed appendices.  The current preliminary 
report demonstrates feasibility for a stormwater system at a worst case scenario. 
 
The project is located in the city of Milwaukie at the corner of SE Olsen St. and SE 32nd Ave. The existing 
site consists of a grocery store and asphalt parking which is mostly impervious.  The site slightly slopes to 
the west. No stormwater facilities currently exist on site. 
 
See Appendix A – Existing Conditions 
 
The proposed improvements consist of a multistory mixed used building. The project proposes 8,452 sf 
(0.19 acres) of building and bike parking area (impervious) and 2,348 sf (0.05 acres) will be landscape or 
lawn pervious.   
 
See Appendix B – Site Plan and Appendix C – Storm Plan and Details. 
 
All proposed runoff from new impervious and existing impervious will be collect and detained onsite.  
No adjacent properties are anticipated to be captured by the proposed facilities.   

II. Stormwater Design 

The stormwater design for the 32nd Avenue Mixed project consists roof drains, conveyance piping, and 
detention piping.  Since none of the onsite impervious area is pollution generating no water quality 
treatment is required.  
 
 A Geotech report has not been completed but will be in the coming weeks.  Until completion of the 
Geotechnical report, the project has been designed for the worst-case scenario assuming no infiltration 
is available. The detention system is sized to detain the run off from the 2, 5, 10, and 25 yr storm events 
of the post developed site to predeveloped (Lewis and Clark era) conditions.  The flow control will be 
accomplished with the use of a flow control tee with no orifice smaller than 1 inch in diameter. 
 
See Appendix D – Stormwater Calculations for additional information on the proposed stormwater 
system sizing and See Appendix E – Geotechnical Report for additional information on the onsite soil 
properties.  
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III. Conveyance Calculations 

See Appendix D – Stormwater Calculations for conveyance calculations. 

IV. Operations and Maintenance 

See Appendix F – Operations and Maintenance Form for O&M requirements. 

V. Engineering Conclusion 

Based on the requirements of the Stormwater Design Standard of Milwaukie Public Works standards 
and the City of Portland 2016 Stormwater Management Manual, the proposed site facilities will be 
adequately designed to manage the proposed development conditions and should be approved as 
designed. 
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Appendix A  
Existing Conditions - To be provided in future submittals 
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Appendix B  
Site Plan - To be provided in future submittals 
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Appendix C  
Preliminary Storm Plan 
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Appendix D  
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Project Notes

Rainfall events imported from "A18203.HydroCad.hcp"

Rainfall events imported from "A18205.hcp"
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.187 98   (1S)

0.031 98 Water Surface, HSG A  (1S)

0.218 60 Woods/grass comb., Fair, HSG B  (2S)

0.436 79 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.031 HSG A 1S

0.218 HSG B 2S

0.000 HSG C

0.000 HSG D

0.187 Other 1S

0.436 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.000 0.000 0.000 0.187 0.187 1S

0.031 0.000 0.000 0.000 0.000 0.031 Water Surface 1S

0.000 0.218 0.000 0.000 0.000 0.218 Woods/grass comb., Fair 2S

0.031 0.218 0.000 0.000 0.187 0.436 TOTAL AREA
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=9,497 sf   100.00% Impervious   Runoff Depth>1.80"Subcatchment 1S: Post Developed
   Tc=0.0 min   AMC Adjusted CN=99   Runoff=0.13 cfs  0.033 af

Runoff Area=9,497 sf   0.00% Impervious   Runoff Depth>0.60"Subcatchment 2S: Predeveloped
   Tc=0.0 min   AMC Adjusted CN=78   Runoff=0.03 cfs  0.011 af

Peak Elev=1.55'  Storage=0.007 af   Inflow=0.13 cfs  0.033 afPond 3P: CMP
   Outflow=0.03 cfs  0.033 af

Total Runoff Area = 0.436 ac   Runoff Volume = 0.044 af   Average Runoff Depth = 1.20"
50.00% Pervious = 0.218 ac     50.00% Impervious = 0.218 ac
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Summary for Subcatchment 1S: Post Developed

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.13 cfs @ 7.78 hrs,  Volume= 0.033 af,  Depth> 1.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  2 Y Rainfall=2.40", AMC=3

Area (sf) CN Adj Description

* 8,137 98
1,360 98 Water Surface, HSG A

9,497 98 99 Weighted Average, AMC Adjusted
9,497 100.00% Impervious Area

Subcatchment 1S: Post Developed

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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Type IA 24-hr

2 Y Rainfall=2.40"

AMC=3

Runoff Area=9,497 sf

Runoff Volume=0.033 af

Runoff Depth>1.80"

Tc=0.0 min

AMC Adjusted CN=99

0.13 cfs



Type IA 24-hr  2 Y Rainfall=2.40", AMC=332nd Mixed Use
  Printed  1/13/2020Prepared by {enter your company name here}

Page 8HydroCAD® 10.00-24  s/n 01638  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 2S: Predeveloped

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.03 cfs @ 7.93 hrs,  Volume= 0.011 af,  Depth> 0.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  2 Y Rainfall=2.40", AMC=3

Area (sf) CN Adj Description

* 9,497 60 Woods/grass comb., Fair, HSG B

9,497 60 78 Weighted Average, AMC Adjusted
9,497 100.00% Pervious Area

Subcatchment 2S: Predeveloped

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
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w
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)
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Type IA 24-hr

2 Y Rainfall=2.40"

AMC=3

Runoff Area=9,497 sf

Runoff Volume=0.011 af

Runoff Depth>0.60"

Tc=0.0 min

AMC Adjusted CN=78

0.03 cfs
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Summary for Pond 3P: CMP

[82] Warning: Early inflow requires earlier time span

Inflow Area = 0.218 ac,100.00% Impervious,  Inflow Depth > 1.80"    for  2 Y event
Inflow = 0.13 cfs @ 7.78 hrs,  Volume= 0.033 af
Outflow = 0.03 cfs @ 9.15 hrs,  Volume= 0.033 af,  Atten= 74%,  Lag= 82.3 min
Primary = 0.03 cfs @ 9.15 hrs,  Volume= 0.033 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 1.55' @ 9.15 hrs   Surf.Area= 0.017 ac   Storage= 0.007 af

Plug-Flow detention time= 90.5 min calculated for 0.033 af (100% of inflow)
Center-of-Mass det. time= 90.0 min ( 732.4 - 642.4 )

Volume Invert Avail.Storage Storage Description

#1A 0.00' 0.000 af 12.00'W x 62.00'L x 5.00'H Field A
0.085 af Overall - 0.035 af Embedded = 0.051 af  x 0.0% Voids

#2A 0.50' 0.035 af CMP Round  48  x 6  Inside #1
Effective Size= 48.0"W x 48.0"H => 12.57 sf x 20.00'L = 251.3 cf
Overall Size= 48.0"W x 48.0"H x 20.00'L
6 Chambers in 2 Rows

0.035 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 0.00' 1.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Primary 2.78' 0.7" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.03 cfs @ 9.15 hrs  HW=1.55'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.03 cfs @ 6.00 fps)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 3P: CMP - Chamber Wizard Field A

Chamber Model = CMP Round  48 (Round Corrugated Metal Pipe)

Effective Size= 48.0"W x 48.0"H => 12.57 sf x 20.00'L = 251.3 cf

Overall Size= 48.0"W x 48.0"H x 20.00'L

48.0" Wide + 24.0" Spacing = 72.0" C-C Row Spacing

3 Chambers/Row x 20.00' Long = 60.00' Row Length +12.0" End Stone x 2 = 62.00' Base Length

2 Rows x 48.0" Wide + 24.0" Spacing x 1 + 12.0" Side Stone x 2 = 12.00' Base Width

6.0" Base + 48.0" Chamber Height + 6.0" Cover = 5.00' Field Height

6 Chambers x 251.3 cf = 1,508.0 cf Chamber Storage

3,720.0 cf Field - 1,508.0 cf Chambers = 2,212.0 cf Stone x 0.0% Voids = 0.0 cf Stone Storage

Chamber Storage = 1,508.0 cf = 0.035 af

Overall Storage Efficiency = 40.5%

Overall System Size = 62.00' x 12.00' x 5.00'

6 Chambers

137.8 cy Field

81.9 cy Stone
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Pond 3P: CMP

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765
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Inflow Area=0.218 ac

Peak Elev=1.55'

Storage=0.007 af

0.13 cfs

0.03 cfs
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=9,497 sf   100.00% Impervious   Runoff Depth>2.18"Subcatchment 1S: Post Developed
   Tc=0.0 min   AMC Adjusted CN=99   Runoff=0.15 cfs  0.040 af

Runoff Area=9,497 sf   0.00% Impervious   Runoff Depth>0.89"Subcatchment 2S: Predeveloped
   Tc=0.0 min   AMC Adjusted CN=78   Runoff=0.05 cfs  0.016 af

Peak Elev=1.84'  Storage=0.010 af   Inflow=0.15 cfs  0.040 afPond 3P: CMP
   Outflow=0.04 cfs  0.038 af

Total Runoff Area = 0.436 ac   Runoff Volume = 0.056 af   Average Runoff Depth = 1.53"
50.00% Pervious = 0.218 ac     50.00% Impervious = 0.218 ac
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Summary for Subcatchment 1S: Post Developed

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.15 cfs @ 7.78 hrs,  Volume= 0.040 af,  Depth> 2.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  5 Y Rainfall=2.90", AMC=3

Area (sf) CN Adj Description

* 8,137 98
1,360 98 Water Surface, HSG A

9,497 98 99 Weighted Average, AMC Adjusted
9,497 100.00% Impervious Area

Subcatchment 1S: Post Developed

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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Type IA 24-hr

5 Y Rainfall=2.90"

AMC=3

Runoff Area=9,497 sf

Runoff Volume=0.040 af

Runoff Depth>2.18"

Tc=0.0 min

AMC Adjusted CN=99

0.15 cfs
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Summary for Subcatchment 2S: Predeveloped

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.05 cfs @ 7.93 hrs,  Volume= 0.016 af,  Depth> 0.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  5 Y Rainfall=2.90", AMC=3

Area (sf) CN Adj Description

* 9,497 60 Woods/grass comb., Fair, HSG B

9,497 60 78 Weighted Average, AMC Adjusted
9,497 100.00% Pervious Area

Subcatchment 2S: Predeveloped

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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w
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fs

)
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Type IA 24-hr

5 Y Rainfall=2.90"

AMC=3

Runoff Area=9,497 sf

Runoff Volume=0.016 af

Runoff Depth>0.89"

Tc=0.0 min

AMC Adjusted CN=78

0.05 cfs
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Summary for Pond 3P: CMP

[82] Warning: Early inflow requires earlier time span

Inflow Area = 0.218 ac,100.00% Impervious,  Inflow Depth > 2.18"    for  5 Y event
Inflow = 0.15 cfs @ 7.78 hrs,  Volume= 0.040 af
Outflow = 0.04 cfs @ 9.41 hrs,  Volume= 0.038 af,  Atten= 77%,  Lag= 98.0 min
Primary = 0.04 cfs @ 9.41 hrs,  Volume= 0.038 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 1.84' @ 9.41 hrs   Surf.Area= 0.017 ac   Storage= 0.010 af

Plug-Flow detention time= 137.0 min calculated for 0.038 af (95% of inflow)
Center-of-Mass det. time= 110.0 min ( 752.0 - 642.0 )

Volume Invert Avail.Storage Storage Description

#1A 0.00' 0.000 af 12.00'W x 62.00'L x 5.00'H Field A
0.085 af Overall - 0.035 af Embedded = 0.051 af  x 0.0% Voids

#2A 0.50' 0.035 af CMP Round  48  x 6  Inside #1
Effective Size= 48.0"W x 48.0"H => 12.57 sf x 20.00'L = 251.3 cf
Overall Size= 48.0"W x 48.0"H x 20.00'L
6 Chambers in 2 Rows

0.035 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 0.00' 1.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Primary 2.78' 0.7" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.04 cfs @ 9.41 hrs  HW=1.84'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.04 cfs @ 6.52 fps)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 3P: CMP - Chamber Wizard Field A

Chamber Model = CMP Round  48 (Round Corrugated Metal Pipe)

Effective Size= 48.0"W x 48.0"H => 12.57 sf x 20.00'L = 251.3 cf

Overall Size= 48.0"W x 48.0"H x 20.00'L

48.0" Wide + 24.0" Spacing = 72.0" C-C Row Spacing

3 Chambers/Row x 20.00' Long = 60.00' Row Length +12.0" End Stone x 2 = 62.00' Base Length

2 Rows x 48.0" Wide + 24.0" Spacing x 1 + 12.0" Side Stone x 2 = 12.00' Base Width

6.0" Base + 48.0" Chamber Height + 6.0" Cover = 5.00' Field Height

6 Chambers x 251.3 cf = 1,508.0 cf Chamber Storage

3,720.0 cf Field - 1,508.0 cf Chambers = 2,212.0 cf Stone x 0.0% Voids = 0.0 cf Stone Storage

Chamber Storage = 1,508.0 cf = 0.035 af

Overall Storage Efficiency = 40.5%

Overall System Size = 62.00' x 12.00' x 5.00'

6 Chambers

137.8 cy Field

81.9 cy Stone
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Pond 3P: CMP
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Inflow Area=0.218 ac

Peak Elev=1.84'

Storage=0.010 af

0.15 cfs

0.04 cfs
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=9,497 sf   100.00% Impervious   Runoff Depth>2.56"Subcatchment 1S: Post Developed
   Tc=0.0 min   AMC Adjusted CN=99   Runoff=0.18 cfs  0.047 af

Runoff Area=9,497 sf   0.00% Impervious   Runoff Depth>1.20"Subcatchment 2S: Predeveloped
   Tc=0.0 min   AMC Adjusted CN=78   Runoff=0.07 cfs  0.022 af

Peak Elev=2.12'  Storage=0.013 af   Inflow=0.18 cfs  0.047 afPond 3P: CMP
   Outflow=0.04 cfs  0.042 af

Total Runoff Area = 0.436 ac   Runoff Volume = 0.068 af   Average Runoff Depth = 1.88"
50.00% Pervious = 0.218 ac     50.00% Impervious = 0.218 ac
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Summary for Subcatchment 1S: Post Developed

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.18 cfs @ 7.78 hrs,  Volume= 0.047 af,  Depth> 2.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  10 Y Rainfall=3.40", AMC=3

Area (sf) CN Adj Description

* 8,137 98
1,360 98 Water Surface, HSG A

9,497 98 99 Weighted Average, AMC Adjusted
9,497 100.00% Impervious Area

Subcatchment 1S: Post Developed

Runoff

Hydrograph
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Type IA 24-hr

10 Y Rainfall=3.40"

AMC=3

Runoff Area=9,497 sf

Runoff Volume=0.047 af

Runoff Depth>2.56"

Tc=0.0 min

AMC Adjusted CN=99

0.18 cfs
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Summary for Subcatchment 2S: Predeveloped

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.07 cfs @ 7.91 hrs,  Volume= 0.022 af,  Depth> 1.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  10 Y Rainfall=3.40", AMC=3

Area (sf) CN Adj Description

* 9,497 60 Woods/grass comb., Fair, HSG B

9,497 60 78 Weighted Average, AMC Adjusted
9,497 100.00% Pervious Area

Subcatchment 2S: Predeveloped
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Type IA 24-hr

10 Y Rainfall=3.40"

AMC=3

Runoff Area=9,497 sf

Runoff Volume=0.022 af

Runoff Depth>1.20"

Tc=0.0 min

AMC Adjusted CN=78

0.07 cfs
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Summary for Pond 3P: CMP

[82] Warning: Early inflow requires earlier time span

Inflow Area = 0.218 ac,100.00% Impervious,  Inflow Depth > 2.56"    for  10 Y event
Inflow = 0.18 cfs @ 7.78 hrs,  Volume= 0.047 af
Outflow = 0.04 cfs @ 9.96 hrs,  Volume= 0.042 af,  Atten= 79%,  Lag= 131.1 min
Primary = 0.04 cfs @ 9.96 hrs,  Volume= 0.042 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 2.12' @ 9.96 hrs   Surf.Area= 0.017 ac   Storage= 0.013 af

Plug-Flow detention time= 175.7 min calculated for 0.041 af (89% of inflow)
Center-of-Mass det. time= 118.8 min ( 760.4 - 641.6 )

Volume Invert Avail.Storage Storage Description

#1A 0.00' 0.000 af 12.00'W x 62.00'L x 5.00'H Field A
0.085 af Overall - 0.035 af Embedded = 0.051 af  x 0.0% Voids

#2A 0.50' 0.035 af CMP Round  48  x 6  Inside #1
Effective Size= 48.0"W x 48.0"H => 12.57 sf x 20.00'L = 251.3 cf
Overall Size= 48.0"W x 48.0"H x 20.00'L
6 Chambers in 2 Rows

0.035 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 0.00' 1.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Primary 2.78' 0.7" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.04 cfs @ 9.96 hrs  HW=2.12'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.04 cfs @ 7.02 fps)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 3P: CMP - Chamber Wizard Field A

Chamber Model = CMP Round  48 (Round Corrugated Metal Pipe)

Effective Size= 48.0"W x 48.0"H => 12.57 sf x 20.00'L = 251.3 cf

Overall Size= 48.0"W x 48.0"H x 20.00'L

48.0" Wide + 24.0" Spacing = 72.0" C-C Row Spacing

3 Chambers/Row x 20.00' Long = 60.00' Row Length +12.0" End Stone x 2 = 62.00' Base Length

2 Rows x 48.0" Wide + 24.0" Spacing x 1 + 12.0" Side Stone x 2 = 12.00' Base Width

6.0" Base + 48.0" Chamber Height + 6.0" Cover = 5.00' Field Height

6 Chambers x 251.3 cf = 1,508.0 cf Chamber Storage

3,720.0 cf Field - 1,508.0 cf Chambers = 2,212.0 cf Stone x 0.0% Voids = 0.0 cf Stone Storage

Chamber Storage = 1,508.0 cf = 0.035 af

Overall Storage Efficiency = 40.5%

Overall System Size = 62.00' x 12.00' x 5.00'

6 Chambers

137.8 cy Field

81.9 cy Stone
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Pond 3P: CMP
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Inflow Area=0.218 ac

Peak Elev=2.12'

Storage=0.013 af
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=9,497 sf   100.00% Impervious   Runoff Depth>2.95"Subcatchment 1S: Post Developed
   Tc=0.0 min   AMC Adjusted CN=99   Runoff=0.21 cfs  0.054 af

Runoff Area=9,497 sf   0.00% Impervious   Runoff Depth>1.54"Subcatchment 2S: Predeveloped
   Tc=0.0 min   AMC Adjusted CN=78   Runoff=0.09 cfs  0.028 af

Peak Elev=2.42'  Storage=0.016 af   Inflow=0.21 cfs  0.054 afPond 3P: CMP
   Outflow=0.04 cfs  0.045 af

Total Runoff Area = 0.436 ac   Runoff Volume = 0.082 af   Average Runoff Depth = 2.24"
50.00% Pervious = 0.218 ac     50.00% Impervious = 0.218 ac
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Summary for Subcatchment 1S: Post Developed

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.21 cfs @ 7.78 hrs,  Volume= 0.054 af,  Depth> 2.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  25 Y Rainfall=3.90", AMC=3

Area (sf) CN Adj Description

* 8,137 98
1,360 98 Water Surface, HSG A

9,497 98 99 Weighted Average, AMC Adjusted
9,497 100.00% Impervious Area

Subcatchment 1S: Post Developed
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Type IA 24-hr

25 Y Rainfall=3.90"

AMC=3

Runoff Area=9,497 sf

Runoff Volume=0.054 af

Runoff Depth>2.95"

Tc=0.0 min

AMC Adjusted CN=99

0.21 cfs
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Summary for Subcatchment 2S: Predeveloped

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.09 cfs @ 7.90 hrs,  Volume= 0.028 af,  Depth> 1.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  25 Y Rainfall=3.90", AMC=3

Area (sf) CN Adj Description

* 9,497 60 Woods/grass comb., Fair, HSG B

9,497 60 78 Weighted Average, AMC Adjusted
9,497 100.00% Pervious Area

Subcatchment 2S: Predeveloped
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Type IA 24-hr

25 Y Rainfall=3.90"

AMC=3

Runoff Area=9,497 sf

Runoff Volume=0.028 af

Runoff Depth>1.54"

Tc=0.0 min

AMC Adjusted CN=78

0.09 cfs
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Summary for Pond 3P: CMP

[82] Warning: Early inflow requires earlier time span

Inflow Area = 0.218 ac,100.00% Impervious,  Inflow Depth > 2.95"    for  25 Y event
Inflow = 0.21 cfs @ 7.78 hrs,  Volume= 0.054 af
Outflow = 0.04 cfs @ 10.27 hrs,  Volume= 0.045 af,  Atten= 80%,  Lag= 149.4 min
Primary = 0.04 cfs @ 10.27 hrs,  Volume= 0.045 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 2.42' @ 10.27 hrs   Surf.Area= 0.017 ac   Storage= 0.016 af

Plug-Flow detention time= 206.4 min calculated for 0.045 af (84% of inflow)
Center-of-Mass det. time= 124.7 min ( 766.1 - 641.4 )

Volume Invert Avail.Storage Storage Description

#1A 0.00' 0.000 af 12.00'W x 62.00'L x 5.00'H Field A
0.085 af Overall - 0.035 af Embedded = 0.051 af  x 0.0% Voids

#2A 0.50' 0.035 af CMP Round  48  x 6  Inside #1
Effective Size= 48.0"W x 48.0"H => 12.57 sf x 20.00'L = 251.3 cf
Overall Size= 48.0"W x 48.0"H x 20.00'L
6 Chambers in 2 Rows

0.035 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 0.00' 1.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Primary 2.78' 0.7" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.04 cfs @ 10.27 hrs  HW=2.42'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.04 cfs @ 7.49 fps)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 3P: CMP - Chamber Wizard Field A

Chamber Model = CMP Round  48 (Round Corrugated Metal Pipe)

Effective Size= 48.0"W x 48.0"H => 12.57 sf x 20.00'L = 251.3 cf

Overall Size= 48.0"W x 48.0"H x 20.00'L

48.0" Wide + 24.0" Spacing = 72.0" C-C Row Spacing

3 Chambers/Row x 20.00' Long = 60.00' Row Length +12.0" End Stone x 2 = 62.00' Base Length

2 Rows x 48.0" Wide + 24.0" Spacing x 1 + 12.0" Side Stone x 2 = 12.00' Base Width

6.0" Base + 48.0" Chamber Height + 6.0" Cover = 5.00' Field Height

6 Chambers x 251.3 cf = 1,508.0 cf Chamber Storage

3,720.0 cf Field - 1,508.0 cf Chambers = 2,212.0 cf Stone x 0.0% Voids = 0.0 cf Stone Storage

Chamber Storage = 1,508.0 cf = 0.035 af

Overall Storage Efficiency = 40.5%

Overall System Size = 62.00' x 12.00' x 5.00'

6 Chambers

137.8 cy Field

81.9 cy Stone



Type IA 24-hr  25 Y Rainfall=3.90", AMC=332nd Mixed Use
  Printed  1/13/2020Prepared by {enter your company name here}

Page 29HydroCAD® 10.00-24  s/n 01638  © 2018 HydroCAD Software Solutions LLC

Pond 3P: CMP
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Inflow Area=0.218 ac

Peak Elev=2.42'

Storage=0.016 af
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=9,497 sf   100.00% Impervious   Runoff Depth>3.33"Subcatchment 1S: Post Developed
   Tc=0.0 min   AMC Adjusted CN=99   Runoff=0.23 cfs  0.060 af

Runoff Area=9,497 sf   0.00% Impervious   Runoff Depth>1.90"Subcatchment 2S: Predeveloped
   Tc=0.0 min   AMC Adjusted CN=78   Runoff=0.11 cfs  0.034 af

Peak Elev=2.73'  Storage=0.020 af   Inflow=0.23 cfs  0.060 afPond 3P: CMP
   Outflow=0.04 cfs  0.048 af

Total Runoff Area = 0.436 ac   Runoff Volume = 0.095 af   Average Runoff Depth = 2.61"
50.00% Pervious = 0.218 ac     50.00% Impervious = 0.218 ac
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Summary for Subcatchment 1S: Post Developed

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.23 cfs @ 7.78 hrs,  Volume= 0.060 af,  Depth> 3.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  100Y Rainfall=4.40", AMC=3

Area (sf) CN Adj Description

* 8,137 98
1,360 98 Water Surface, HSG A

9,497 98 99 Weighted Average, AMC Adjusted
9,497 100.00% Impervious Area

Subcatchment 1S: Post Developed
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Type IA 24-hr

100Y Rainfall=4.40"

AMC=3

Runoff Area=9,497 sf

Runoff Volume=0.060 af

Runoff Depth>3.33"

Tc=0.0 min

AMC Adjusted CN=99

0.23 cfs



Type IA 24-hr  100Y Rainfall=4.40", AMC=332nd Mixed Use
  Printed  1/13/2020Prepared by {enter your company name here}

Page 32HydroCAD® 10.00-24  s/n 01638  © 2018 HydroCAD Software Solutions LLC

Summary for Subcatchment 2S: Predeveloped

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.11 cfs @ 7.88 hrs,  Volume= 0.034 af,  Depth> 1.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type IA 24-hr  100Y Rainfall=4.40", AMC=3

Area (sf) CN Adj Description

* 9,497 60 Woods/grass comb., Fair, HSG B

9,497 60 78 Weighted Average, AMC Adjusted
9,497 100.00% Pervious Area

Subcatchment 2S: Predeveloped
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Type IA 24-hr

100Y Rainfall=4.40"

AMC=3

Runoff Area=9,497 sf

Runoff Volume=0.034 af

Runoff Depth>1.90"

Tc=0.0 min

AMC Adjusted CN=78

0.11 cfs
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Summary for Pond 3P: CMP

[82] Warning: Early inflow requires earlier time span

Inflow Area = 0.218 ac,100.00% Impervious,  Inflow Depth > 3.33"    for  100Y event
Inflow = 0.23 cfs @ 7.78 hrs,  Volume= 0.060 af
Outflow = 0.04 cfs @ 10.89 hrs,  Volume= 0.048 af,  Atten= 81%,  Lag= 186.8 min
Primary = 0.04 cfs @ 10.89 hrs,  Volume= 0.048 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 2.73' @ 10.89 hrs   Surf.Area= 0.017 ac   Storage= 0.020 af

Plug-Flow detention time= 230.3 min calculated for 0.048 af (79% of inflow)
Center-of-Mass det. time= 129.1 min ( 770.4 - 641.3 )

Volume Invert Avail.Storage Storage Description

#1A 0.00' 0.000 af 12.00'W x 62.00'L x 5.00'H Field A
0.085 af Overall - 0.035 af Embedded = 0.051 af  x 0.0% Voids

#2A 0.50' 0.035 af CMP Round  48  x 6  Inside #1
Effective Size= 48.0"W x 48.0"H => 12.57 sf x 20.00'L = 251.3 cf
Overall Size= 48.0"W x 48.0"H x 20.00'L
6 Chambers in 2 Rows

0.035 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 0.00' 1.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Primary 2.78' 0.7" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.04 cfs @ 10.89 hrs  HW=2.73'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.04 cfs @ 7.95 fps)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 3P: CMP - Chamber Wizard Field A

Chamber Model = CMP Round  48 (Round Corrugated Metal Pipe)

Effective Size= 48.0"W x 48.0"H => 12.57 sf x 20.00'L = 251.3 cf

Overall Size= 48.0"W x 48.0"H x 20.00'L

48.0" Wide + 24.0" Spacing = 72.0" C-C Row Spacing

3 Chambers/Row x 20.00' Long = 60.00' Row Length +12.0" End Stone x 2 = 62.00' Base Length

2 Rows x 48.0" Wide + 24.0" Spacing x 1 + 12.0" Side Stone x 2 = 12.00' Base Width

6.0" Base + 48.0" Chamber Height + 6.0" Cover = 5.00' Field Height

6 Chambers x 251.3 cf = 1,508.0 cf Chamber Storage

3,720.0 cf Field - 1,508.0 cf Chambers = 2,212.0 cf Stone x 0.0% Voids = 0.0 cf Stone Storage

Chamber Storage = 1,508.0 cf = 0.035 af

Overall Storage Efficiency = 40.5%

Overall System Size = 62.00' x 12.00' x 5.00'

6 Chambers

137.8 cy Field

81.9 cy Stone
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Pond 3P: CMP

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Inflow Area=0.218 ac

Peak Elev=2.73'

Storage=0.020 af

0.23 cfs

0.04 cfs



32nd Avenue Mixed Use 
 

 

E 
 

Appendix E  
Geotechnical Report- To be provided in future submittals 
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Appendix F  
Operations and Maintenance Form- To be provided in future submittals 
 
 
 

 


